SUMMARY Intestinal adaptation after extensive small bowel resection results in mucosal hypertrophy and an increased capacity of the remaining small intestine to absorb solutes and water. We tested the ability of the adapted rat ileum to respond to a secretory stimulus, cholera toxin. Six weeks after 500% jejunal resection (short gut) or sham operation water and solute transport were measured in a 16 cm segment of ileum before and after exposure to cholera toxin in a single pass in vivo perfusion system. During the control periods absorption of glucose, acetate and water per unit length of intestine was significantly greater in short gut animals (p < 0 05 to 0 001). After exposure to cholera toxin absorption of glucose and acetate was significantly reduced in both groups (p < 0 05 to 0 01). Sodium and chloride secretion and net change in water movement in response to cholera toxin were significantly greater (p<0 05 to 0 01) in short gut animals. Generally the differences between short gut and sham operation animals disappeared when the data were normalised for mucosal weight. Chloride secretion per gram mucosa was less in short gut animals (P < 0 001). The data indicate that the adapted small bowel is not only capable of enhanced absorption but also of enhanced net secretion in response to cholera toxin. The changes reflect the increased number of enterocytes per unit length of intestine after intestinal adaptation.
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Intestinal adaptation after extensive small bowel resection is characterised by increased villous height,'-3 crypt cell proliferation,3 and enhanced ability for solute1 3 5 and water6 absorption in the remaining small intestine. As the mucosal surface is enlarged by the process of adaptation, one would expect that the remaining intestine is not only capable of enhanced absorption but that it should also respond with enhanced secretion of electrolytes and water when exposed to a secretory stimulus. Here we report studies of water and solute transport in the adapted small bowel of the rat before and after exposure to cholera toxin. The results are *This paper was presented in part at the Annual Meeting of The American Gastroenterological Association in Las Vegas, Nevada, May 1978 and has been published in abstract form (Gastroenterology 1978 (Gastroenterology , 74: 1106 (NS) . After exposure to cholera toxin glucose absorption decreased significantly in sham operated (p<001) and short gut animals (p<001). Similarly. acetate absorption decreased significantly in sham operated (p<0 05) and short git animals (p<001). The glucose concentration in the effluent in sham operated rats was 8 1 0 2 mM in the control period and 8 3 --0 2 mM after exposure to cholera toxin. The corresponding data in short git aninmals were at 7 5 0-1 mM and 7 8 01 miiM respectively. ELECTROL-YTE TRANSPORT (Table 2) Under control conditions, sodium absorption was equal in both groups. After exposure to cholera toxin net sodiunm secretion was significantly greater in the short gut animals (P<0 02). When sodium transport was normalised for mucosal weight, sodiumn absorption was 0 18 -:0 22 pmol mg h in sham operated and 0-02 0 11 pmol mg/h in short gut animals (NS). The net secretion rates for sodium after exposure to cholera toxin were o097_e 019 pumol 'mg,'h in short gut and -0 87 -0 1 p[nol mg 13 in sham operated animals (NS). There was no difference between short gut and sham operated aninmals witli respect to the net potassium movement. After exposure to cholera toxin, potassium absorption changed to potassium secretion (P<0 01). Both groups of aninials secreted chloride tinder control conditions to an equal degree. After exposure to cholera toxin, chloride secretion increased. The net secretion3 rate was significantly greater in the short git animals (p < 0 05). When the data were norIm3alised for nmucosal weight, chloride secretion after exposure to cholera toxin was -1 11 0 02 ptmol 'mg'h in sham operated animals and 0-74-L-006 ,umol mg'h in short gut animals (P< 0001).
Discussion
The animals were truly adapted as indicated by the increased mucosal weight and the increased absorption of glucose, acetate, and water. The composition of the perfusioll solutions was chosen with a second set of experiments in min3d, which are not part of this report. The rather low sodiunm concentration in the perfusion solutions, however, distorted the outcome of the studies somewhat. It resulted in low sodium absorption rates and chloride secretion10 under control conditions and abolished any differences in sodium absorption between short gut and sham operated animals that might have been otherwise apparent. Because the perfusion solutions contained large amounts of readily absorbable organic solutes, water absorption was supported by the absorption of acetate1' and glucose"2. Thus, the incr,eased absorption of glucose and acetate in the short gut animals explains the enhanced absorption of water in this group. As solute transport followed a downhill concentration gradient, no concomitant changes in sodium absorption occurred. '3 The observation that glucose and acetate absorption decreased after exposure to cholera toxin is at variance with earlier reports which state that glucose absorption is not affected in the presence of fluid secretion induced by cholera toxin'4 15. The results reported here are not an artefact due to the composition of the perfusion solutions because we observed similar results when we perfused solutions containing 150 mM NaCI. '6 In addition, Rhode and Chen'7 observed a reduction in the absorption of arabinose and urea in the presence of fluid secretion induced by cholera toxin.
The experiments demonstrate that the adapted small bowel is not only capable of increased solute and water absorption, but that it can also respond with increased sodium and chloride secretion to a secretory stimulus, such as cholera toxin. As is true for enhanced solute absorption,3 this effect reflects the increased number of enterocytes, as the difference between sham operated and short gut animals generally disappears when the data are normalised for mucosal weight. The reduced response in chloride secretion per mg mucosal weight in the short gut animals is more difficult to explain. In view of the artificially low chloride concentration a conclusive statement is not possible.
Although the greater secretion rates for sodium and chloride demonstrate the enhanced capacity of the adapted small bowel for electrolyte secretion in response to cholera toxin, net secretion rates for water in the short gut animals were not significantly different from the controls. This blunting of the net secretory response is probably the result of the composition of our perfusion solutions, which provided large amounts of absorbable solutes which enhanced water absorption." 1 2 This interpretation is supported by the fact that solute absorption after cholera toxin remained greater in the short gut animals and by the fact that the net change in water movement in the response to cholera toxin was also significantly greater in these animals ( Table 1) . The studies, therefore, provide evidence that the adapted small bowel is not only capab-le of enhanced absorption but also of enhanced electrolyte and fluid secretion in response to cholera toxin and, presumably, other secretory stimuli. 
